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Mtiiwi hjmlf htaoon
when net accepted will

X ttotook U to nod solution of om-

ft of the probtaea of w-

tejsartka explanation of evolution
Investigation If

i of species Into
taevt fcar not been brought about M-

mrdc Maintained that It had by the
tof tefliwoce of the environment
Ike development of the orgtnlsm by

lowHave adaptations been effeo
To account tOT them the NeoDarwln

fee flower of Welemann haa at Ida Mr
he asurae that a tend

tovisy pervade the whole organic wo-
rlgl Ma regulating principle Natural Eel

tk The author eaaara to dear t-

Mthtaii further U needed to for-

M Bieette of adaptation To tha first p

which deal with evolution
gflBeraJ Mr Headier baa prefixed an Int-

i torrobapt r explaining some element
tlog oal a knowledge

wkkbrtlM reader might not

T vorde are avoided throughout aa far a p-

jfe tad the few that are used ire explain
fa tnt W ahall for a aeoo-

MttM tUt past of the book which de-

VMb the rprobVeme of evolution
M the oauae of and m-

oyrttnwand the inns of checking physIc
gjusneratloo wblcb la the great practl-
yrabtem Hers after a fiance at the

In which Darwin theo
ahall note what the Mth

about Welamanna view ai-

1MB proceed to the chapter m which t-

TiriirrTlin principle la refuted and t-

iMtVory own conclusions respecting t
ot natural aeleotloa set forth T-

fpUcnentary chapter on sexual aelecU-

teoktloB ahould also not b wholly ovi

IB the Introductory ohtpter which la I

tended not biologist but for the
reader It la out that evolutli
Darwinism tern

Earwm gave bla theory to the world In is
long before this Lamarck had propound
a theory of evolution that U to say an u

the higher forms of llfo anlm
and vegetable from the almpleet Accori
fag to Lamarck all species hava becon
what they are through the moulding Infl-

ience of external condition such M
climate Ac and of exercise From the
two arise all variations and char

acterlatle thus are handed
to auoceedlng This rtlo
concerning the origin of tpecle wa nc
accepted by men of science Darwin wor
was nqt to originate the Idea of evolutloi
but to show by what evolution ha
been brought about he
the for existence to the
which wa attributed an unceanlng nature
election The proposition which he
hlmaelf to work out this 1 The oft

of all organisms whether anlnu
or vegetable tend to resemble their parents
2 The are never exactly like thel

but there to always some variation
The Variation are mainly spontaneous
by which term meant that we can-

not discover of them and
to a y xlinf dtti to ti of lila o

IA jartntt and IAI enrfronminl in vAfcn Ikt
charaeltHtUt lAu acgvirjd bting hands

down 3 JIJkl ritft omtraltnn It ls ob-

Tlous hat In tho words Italicized Danvii
gave a qualified assent to the Imarckl
principles nh Juarnt which been retracts
by the Meolarwlnlaoit Wore youni

born In every p cle than would be re-

quired to keep up Its numbers lupposlni
that there were no natural check at work
to prevent Increase Darwin Instanced
dally the elephant which the slowest o
breeders allowed to multiply unchecked
eleph nts would soon people the earth 4

the struggle for all farorabli
variations are singled out for survival b

Katural Selection It acts In the same
a artificial selection Thus aa the breede
baa produced the many varletlea of dome
tic pIgeons nature baa produced all the man
pecle of the animal and vegetable

Finally Darwin held that Natura
Selection 1 supplemented by sexual aeleo

much for the proposition the truth o
which Darwin undertook to demonstrate
Wow let us look at the evidence by which It li

supported This falls Into four categories
In the first place tho science of embryology
baa that each Individual In one of thc

of animals goes through
while th the womb many of the stages througt
which according to Darwins theory ttu-

pecle has gone Inthe process of evolution
In aclentlflctanguige the author would ex-

press the same truth thus The ontogeny01
the development of the Individual as It pro
ceeds recapitulates briefly the phytogeny 01

history of the evolution of the species Thui
nan while In the womb I at first a one
celled protozoon then an agglomeration ol
undlfferentlated cells at a later stage h

has gillsilts like those of a shark though no
functioning gills In the second place pa

toontpUgy bears witness to an advance
from the lower to the higher forms We

find In the primary rock fishes and amphib-

ian and In the most recent rocks some rep
tiles In the secondary rocks reptiles are
dominant on land in the and In the air
Pterodactyls winged lizards some small and
some large are king of the air Birth tao

beginning to appear There Is the ar
cbaMpterrx a true bird though with many
reptilian characteristics found as fomll in

the Bavarian lIthographIc stone the toothed
birds of Amcrlcn belong to tide period Small
marsupials to the existing kangaroo-

are as yet mammal In the Tertiary
rocks birds of a lens reptilian type nre found
In every quarter of tho globe but dominant
everywhere are tho higher mammals called
from tho manner of their growth as em

brrov placenta In this ported Mr
considers It as proved that man already ex-

isted h4 had already been developed ac-

cording to Darwins theory from a lower
form now extinct Flint Inxtru-

nU showing unmistakable klgni of human
workmanship hnvo ben found in deposits
that belong to a preglaclsl age Apart
from such proofs It Is pronounced evident
from tho stage of development that man hid
reached at tho beginning of the Quaternary
period that ho must amend have been man
properly socalled In the Tertiary If now
the Tertiary period be subdivided Into three
lection we encounter further evidence of

volution In the first of the three sections
the Eocene we find animals and plants

to amUif now oxlitlng In the
second the Plelocene existing arncra are
represented but not yet sprefts that are still
extent Finally In the third section of the
Tertiary period the Pleistocene we find ani-

mals among them man and plants repre-
senting ipteltt that are now living upon the
earth In the Quaternary age existing species

encountered In abundanceand frequent
evidence of man appears

We come In the third place to the testimony
Of comparative anatomy and comparative
physiology Mr Heidly submits that an
Impartial anatomlit mutt put man it no

von distance from the higher apes whether
their bony skeleton or their bodies generally
be compared Even their brains agree In
auucturv though In man the development
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gM k ai4iwtTa4 tow
la order to oxMto Ue tlMM tkty-
Mtt on Lad ao jrodHM MdtM-
Tfc r to OM node of pro44oUon
to ill Prooeedlaa to the teaM lad
oategory of evldenoe we obaerr Uut-
prssaat t cn hlc l dtotrlbtttata of ate
aad plant to explloahle on the tkeory of
gradual evolution of spools btftnuKu
some one centre and of tkelr gradual
penal to aU aooaaaible wTi
on the theory of special orMNon why
oceanic Winds only thou animals
had Ike power of making thffr tal
over the Of all mammals why I
bat the only OM truly Indigenous In
Zealand

Of these evidence It hi obvt
that the that la to lay
mssiaa of testimony drawn from embryo
and palaontology respeotlvely ire the
convincing On a theoryof separate
Uooa the preliminary embryonic atctei
man during which he belongs to varl

of animals la aucontlon
and unaccountable Thai

of paleontology compel u to c
elude either that there were number
separate creations at different period ma
mile tot Instance beingIntroduced wl
the earth was already pejple los
forms or else that evolution Ka taka pU
But embryology m to JpV
alternative of stptratj qr athnv i tl
volution the only posjlbl-

planatlon
Mr Haadley also I

Introductory chapter to the argumentdra
from artificial selection In support of Di

theory There U no doubt that In t
coarse of many centuries srtindal sslwtl
has produced very divergent breed of hon
cattle dogs pigeons Ac It I true that
the efforts of breeders havenot rebel ftc
wild horses anything but horse fram t
wild rock pigeons anything but plgsot
Breeder have experimented howor r on
species In which specialization had olrot

lone very far ani In which conoautntl
he range of variation wav narrow a th
ire should rather wonder at the graatn-
f tholr success than at their oonparatl
allure Moreover th tlm available h
xen shod Palieolltlilc man as ai
mown bad no domestic anlmiH Ma

those we have now wr
n the Neolithic period probably leai tIn

million years ago During the great
tan of this time there was of oaurn a gre
rant of thorouehnen and system
iroeders methods Within the
ears many new breeds have been dsvelope
nd we cannot but feel surprised at the gre-

rlumphs of the shrfrt period during whl
clence and system have brought t-

ear Nature the great too
i hind at the out t unipeola

and therefore more plastic form
nd has continued her experiments for ml

yean It U often objected that mi
produced results In any way slmlli

tho e we attribute to Natural Belectloi
all his new of pigeons for It

are it and are thou
varieties not species Our authc

piles that It is probable that this test woul

ndemn a great many wild species whlc
re kept apart from by the clannlst

of their by genuine li-

T sterility It certain that artificial sele
a practised by the breeder Is not dll

In kind from Natural Selection Ui-

irtunately the absolutely conclusive ex-

irlraent the development of a compl
ilmal from a onecelled organism Is alto
sther beyond mans power Natural

therefore remains a reasonable by
that can never be proved but whlcl

to a majority of competeo
idges Among thnsa whosupport It how
ror are ooma who I

account for a of the phnom
m of the animal and vegetable kingdoms
rt deny that It can account for all
In th same Introductory chapter

remind us how curious has beei
evolution ofopinion on the subject o

rolutlon Before the publication of Dir
ins Origin of Species the theory ol

rolutlon was much discussed but wa-

n rally rejected by naturalists as
mid show what had brought It about Dir
Ins Natural Selection welcomed
working principle which made It possible
arwlnlsm therefore led men to bellev

evolution A majority probably a con
lerable majority of naturalists an stil

Darwinian but there are now not a fen
bo while accepting evolution
dined to reject Darwinism to scoff
1dge the sclentlflo world mad
i way to evolution over a sea of difficulties

Before marking the authors exposition
Wetimanns views It may be oonvenlen-
reverse the order adopted by the autho

mself and to reproduce first refute
in of the Lamarckian principle To thi
futatlon a chapter Is allotted the purpor

which may be thus summed up It I

ry difficult even to Imagine the
which acquired characters might be

red from a bodily organ to the germ
lam aa Lamarck assumed that they wen
insferred We are reminded that breeder
arcely takeJnto consideration the po
llty of such transference and that over
the COM of disease direct evidence U dif
ult to find It may be well to dwell some

In detail on points The sclentl-
breeder of any of our domestic

etand to his animals In the place
He determines what character

les shall mark the race as Nature decide
the cue of wild animals Now breeders
the Old World at least have never trustee
ich to Lamarckian methods though rom
nerlcan breeders have evinced Lamaroklai-
idencloe No breeder of homing pIgeon

that young birds are any the bettei
their parents have been hlghti

lined before they bring them Into the

rid If bird wins a prize In an Import
race Its offspring born before It was

rhly trained have just as great a market
lue as those burn after
When a racehorse has made a treat name
Is often put to the stud and his training
neglected lie Is kJpt In good health but
ira Is no attempt further to develop his
cd Breeders then by their practice sup
rt Welmsnn They may hold It Is true
it a particular diet may produce size and
this they are undoubtedly correct

If they assume that the larger build due
such food Inherited sel mtlitisr at
srty to disagree with them Dreedtrs not
y feed for aim but select for It The
ole result may be due to selection or to

It more correctly those Individuals are
BCt d In which diet In question produces
go stature If we turn to plants the case
lost IinnroktAtn Is still stronger A

donor li boundto be mainly a Welimannlte
cnn It li true vary the soil and so to-

M extent the of his nursllngl but
cannot be trained and exercised as a

so can The gardener must trust to
genital variations Par thsss ho looks
and selects the plants that show the quall-

i that he wants
Ir Headloy proceed to consider
narcklan argument that even If the other
lulred chirnotors are not transmissible
i can hardly bn true of dlKMSM or of

from them He insists that there 1

vine ng evidence that too the rule
good that acquired charaot rlstlci are

Inhnrlted Among the Infectious mla
i from which clvlllied man has suffered
many generations ho singles out measles-
a good example for his purpose Those

have measles are In most cases Immune
the rest of their lives They may come

tontact with germ but It no power
Injure them This Immunity however
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OOUM of fJMnM M disMal taedab-

fjOMM r The njt bUadan wkM f

MaoM by needle died by X-

to England i

aovat to t ber but
ay tort otaei How

an opponent of Lamarck aooount for
between EngUah people and

Mya that In the t-

piaoe we mutt allow for the results of ears
nursing Hi admits nevertheless that
whole difference cannot be tbua explain
It la evident that mo which for genentl
past baa from given dlxase la bet

to resist It than a race that la atUc
for the first This h thinks I oertal
best by the fact that th
who wire unable to combat the disease hi

In each generation been weeded out T-

la his explanation and Ib seems luOoie
Can the Mmaroklans he asks w

these facts aatlsfactorlly He
They may contend that the Increased poi

resistance which Is generally rccogn-
la existing European Is the aoquli
immunity Inherited In a modified form
the case of asasles and other Infectlc
diseases which do confer Immunity 00 I

sufferer this may perhaps seem to bx
In the case of consumption the estplai

brisk down And prlndoU If it
sound ought to be ot general application-

Mr Headley proceeds to point out tl
for hundreds of yurt put consumption I

bees one of the mot destructive dlaoai-

in England In Cromwilli time aa the b
of mortality show It was prevalent lit Lond
In the present day probably about one
ten of the tot l of deaths is due to
form of tuberculosis doatructlvene
however among English people Is nothl
0 what It I among savages It onoa the g

Introduced among the latter they have
to resist It Now here contlnt-

Jr Headley the Lamarckian explanat-
is out of the question There la no aoqulr
Immunity from tuberculosis a sufferer
e completely oared yet he la at least

liable to infection a a peroa who
ou attacked The comparative
irlty therefore of Europeans to the dlaet-

re are to attribute to the const
past generations of those

were unable to resIst It
If It be difficult to show how a modlflcatl

inquired during a lifetime can be transmltt
rofl the body to the reproductive eel

It Is no less dlfflcult to prove that the Inhere
character of any organ can be changed I-

U environment If children habitually
tarefoot their feet become hard and U-

i no doubt a modification In the accept
ense ot the word as distinguished that
rom a variation In the Inborn charooU
Children are born however with feet whoi-

iature It Is to grow hard If unprotected ai
II that has happened In the case suppose
herefore Is that an exrsting charactcrlst-
aa been brought out If gulls are fed o

inn they will develop something of a gti

ard like true Bramnlvorous birds M

reedier etplalns this by saying that gull

n born with stomachs capable of becomlo
Ighly muscular should the need

green frog if h is not among green leavi
ut amid dull colorless surroundings ceas

be bright green and becomes a sombr
ray Put him among foliage again
I green soon returns Can It be said
le green foliage has his color t
hinge Our author oorrct

say that the has the In-

la color to suit his environment If the fro
appens to be blind no change ot color take
lace It la by the help of the eye and th-

ervou system that the change Is effected
animals live their whole life long I

forests and yet their skin hat
r feathers show not a speck or tinge c

rein They have no susceptibility to thi
irtloulsrklnd of stimulus When the Am

hare turns white In winter Its aid hair
ne their color the change usually begin
log at the tip and a great many pew corn

letely hairs appear Manifestly th
animal power of turning white whei

10 cold season comes on and of produclni
fresh crop of white hair to keep Itself warm

difficult to see how the cold could caus
to grow or change color unlcsi the mil

at In question had the power of rcactlni
this particular stimulus In toot H-

Itttrnal condition can do nothing but brim
light some latent quality Speaking ens

illy and unscientifically we may say ths
lag a member of the Rouse of
is made soandso a fine debater
more correctly It haa developed n power

wa already there Wolimann e
truth as follows Nothing cnn arise
organism unless the predisposition t-

it preexlstent ton every acquired character
simply tho reaction of the organism upon

certain stimulus
What can exercise have to do with thi-

iglnatlon of organs It li obvious that
limb may be strengthened The dholplei-

Bandow are continually developing tin
irtlcular muscles that they want to develop

le lungs may be strengthened by slngtni
by systematic breathing exercises TIn

ilce will become much stronger If constantl-
jd In the proper way A wonderful op-

ach to perfection In the coordination ol

usclea may bo achieved by practice with
result that athletlo records deemed In

perable may bo broken But how If wi-

sh toorlrlnate a now organ I t us beau
r Hetdlsy on this point Without en-

ding In any definite speculations as to the
immallan pedigree we may feel sure that

was a time when the ancestors of
had no limbs nor even continuous floe
which limbs were to develop How ran

exercise what dome not exist On tai-

rcklan principles you can In theory account
r the Improvement and specialization ol
limb as the generations go by But when
11 a question of the oriatnalton of any organ-

S theory collapses even If we allow the
I assumptions that are made How did

sense of hearing begin Exercise fslllni
we have here to fall back on external

ndltlons This moons that sounds strlk-

I against the skin stimulated It to
renesi and developed the requisite nerves
the skin could be so stimulated It must

been already sensitive must have al
possessed some rudimentary acoustic

This Is the conclusion at which-

i arrived before that external conditions
n originate nothing We find now that

same thing U wholly true of exercise It

only a stimulus to which the organism
ipondi It can help a man to attain the
txlmum development of brain or body
which he Is capable It can give blnxnoth
r that was not potentially his at birth

That exercise Is not necessary for growth
evident from the fact that In many cases
jwth proceeds entirely without exercise

tree stands motionless and grows Its
flows but there is nothing that can rem

lably be called exercise For growth
re and simple exercise la not wanted by an-

Imal any more than It Is by a vegetable
chicken within the egg has little oppor
city for taking exercise yet cramped-
his narrow prison he goes through
st Important stages of development and
length emerges able to move nn
wed with something In the way

with brain sufficient to learn quickly
hi mothers teaching The embryo

any of the higher mammals passes through
narveltous series of changes and Is struc
ally not far from the mature phase when
length It sees tho light and knows the de-

hts of exercise and play Manifestly
embryology Is not at the disposal of

msrcklsm-
f the origin of an organ cannot be

to exercise neither can the disuse
an organ even If almost complete arrect
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ml Ukahtemtm to arttttter c-

of M teMMMb
ot dMMMto tUt kve gives up
habit of Ught tke tug bOM huaw
radiUs oarpoavtaowpiu ar in
aMamr n Bt loegtr ttaa to th w 4
though ahorter relatively to tb Uc
Vo doubt ta wtag of dome
duolM I than b

habit That the reduction i
treat and we matodext that the
weight of th Aylesbury duck tot tostai-

oompand with wild dueki to

tacreaa fat slap and that In
I the n

have shared the bre t b
being much lar

than la the ot th breed
lection for bulk has brought an
creaM of the flight muscle In of tl
disuse

In connection with thla branoh of the to
Mr Headier discuses the question of
rudimentary or vestigial organs Ex
Plan are easy to find Man U stlU posse
of muscles for moving his ears forw
though he has altogetherloat of
The apteryx or kiwi the
that ham lost power of has i

beneath It feathers the chief wing b
to minute dimensions tart
hind legs bearing outs J

appear through skin The
run havey ulk end of e

though their sight Mr Head
take apteryx much redii
wings as atypical example of snob phenome
Suppose the reduction of tlM sir In I

wing to be due to disuse Then In the
stages when disuse was Incomplete

f reduction would be fery
th wlog had become o rr

that exorcise WM out of the question
principles w should

expected all trace of It to disappear rapid
Now this U Just what in this and hundred

of Ilk we do not find When once
oraaa has been reduced to the point of i

solute uselesne it often linger on w
astonishing though there a
It Is many examples of complete d
appearance Thus of the five digits of t
nermal hand the bird ha only three remit
lag and of the two missing probably or
on la represented by trio In the embryi-

U II submitted that such matinees of
hoes as those do not In the least
way of our authors argument whl-

Is this If partial disuse can greatly redu-

in organ complete disuse ought In eve
ase to cause total and comparative

aplil disappearance If It be urged th
ill vesture are gradually vanishing tl-

mswer It that In runny oases organs reach
he vestigial state ages ago yet still thi

inter on For ages the horses forefo
lai borne only one toe and yet there st-

emaln the two sorailed split bonN that on

a toe on either side It seems the
Lamarck Ian explanation of ve-

Itei falls to explain facts
Inasmuch however as Mr Herbert Bps

er has written much upon this subject
uthor takes up some other problem whl-

amarcklsm fall to solve To Mr Spenc
greet antler nnd the great developmei-

f muscle and ligament for carrying the
resent a phenomenon which cnn only t-

ccountM for It the varioti sisoclated
elopments be considered as the Inherit
cecilia of exercise We can Imagine h

that congenital variations might I

ccumulatcd and the antlers by thomselvi-

e accounted for In this way But the
would be an Insupportable burden did

then variations arise simultaneously glvln
body the strength to carry so great

eight Such roodaptatlon and
in be explained Mr Spencer
nlr on Ijimarcklan principles Our author

that the position here taken by Mi

p no r Is a very strong one Tho probloi-

hlch be has presented to the NooDar
miens that Is to those Darwinians

thrown overboard IsmarckMm Is

i easy one It is la another chapter ti-

hlch we shall presently refer that Mr head
undertakes to show how Natural tielec-

on unaitslstcd can deal with It For th

oment he merely points out that In oni
spool Mr Silencers position Is entire
itenable The antltrs thnmselves La
arcklans hold originated from the fights o-

val The bucks were constant
other and the bonn of the

ilckeccd at the place which was mot butted
the antlers of for Instance the wnplt-

ifr We may assume what I have trine
show I Impossible that constant blow

old produce of bone Insteac-

mrr ly stimulating tho bone to put fortl
list power of It hnd flrantlni-
Is wa have next to axAiiioo that mere ran

knocks could produce the benutltu-

mmetrlenl branching of antler Wa

ero nyetomatlo hammering at point
here a branch or tine was to arise But
this view ot the antler Is discarded
ey ore attributed to Natural Selection

t upon congenital variations while
pportlng muscles are explained as the

herltcd result of exercise then wo hsvi
principles which to say the least of It

0 not very good yoke fellows oxpectei
pull together Thn relevant passage li-

n chnptnr to which we have alluded run
follows page 12 Imagine the waplt

or rather one of his pro pnltors thl
the old puitle set to NooParwlnluna b

Mr Herbert greet
tiers through the accumulation of con

nUll variations by Natural Selection
If the muscles and ligaments of the

ck and of all thn cooperative machlnerj
1 not grow strong through favorable va
itlons during tho s m period Tho an
er Is thin enough even without the
Natural Selection the organism will b-

In to mska shift for n time Muscles con

strengthened by use during tho lifetime-

an Individual How much cnn ba dune

this way If we begin say In our twni
d exorcise certain muscles regularly for

an hour a day How much greater

be the result If wo exercised them
eh day during the wholn time that we were
our legs All day stag wets carrying

i antlers and his muscles were acquiring-

i itrenuth that was needed hit when
antlers In tho udurso of many genera

hod grown bit that wore born
specially to carry

m would not be likely to IM lords of the
rd So that here too congenital

follow In the waka of aocommo
due to exercise In the Individuals

Mill pursuing the argument against the
marcklan principle the author remind u

the explanation of skill of neuter In

has been a familiar problem since Dar-

ns time The wondorfurnrchlteptort of

bees has Imprexoed

who of the matter Now

skill of the worker bee li born In her It

not duo to a laborious education Neither
i It ba that skill acquired through prac

former e nernMoi of workers has been
as sn Instinct to the bees whom

watch at work The worker bee leaves
offspring behind her The wholo

children of one
no skill except In depositing her eggs

1 In carefully distinguishing between
M that are to develop Into or Into
Uteri She no builder
rklng members of the hlvo If on coca

Intelligent adjustment to new conditions
eqtilred n modIfIcatIon of the stereotyped
hltoctura to suit a novel situation It Is the
iters who come to front and subset

rt t generations cannot po lbly Inherit
acumen and rc ourcefulne n that result-

m such exercise of th faculties How has-

i difficulty met by Lnmarcklana
bees they gamed their skill before
division of labor In the hive was carried

far before all the egglaying wa doie
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It If practice produced reiult so
that

le no deterioration though for an enorrn
generatIons the rn

and female up all practice of
author ntt Ini

life three example ota wondw
fact is that c

rain have once only In their
do requires the utmost skill
a caterpillar has to lu sUe

to make a chrysalis and If he d
not a one he has 11

chute of ever emerging a a orrnt
Borne ooooon are spun an extremely ole
way and lays strees upon

that the skill cannot be the
of practice We repeat that once i

once his
at such work beautifully he

bos dulled us to tho of
phenomenon Extraordinary however

cocoon the
of the common silk moth the feat Li noth

moth a full account of whIch Is given
Kernel Natural of
caterpillar of this moth llvea on the seed

plant this cannot forth
luelf but must have pollen brought to I

stigma The spec
appliances not only deposits Its eggs
tne caterpillars when they emerge hi
proper food but tno trans
of the pollen At night when the
white open and visible In I

moonlight she start forth on too
on whicn lice continuance ot her ra
8h nter the bell ot a flower colle
a ball of pollen Fur this the Yui
motn use of elongated drat
of the maxillary palp the timer surface
which ts t i bristles and can

up like a trunk With this she sol
and rolls It Into a ball whlah-

omettmes timon u hUgs a her hei
Hue then flies to another flower and
to her egg at the buG which It
hanging dower u

sue does of an ovipositor cc
slating of four norny brittle are
to Pierce the uo Having laid
eggs she goes to tne wp of the
putu stuffs pollen Into lice moula

Mr Headley directs particular attention
Points that sOrtie uric oa h reads

remarkaoio story the adaptatIon
the maxillary and tho ovipositor scoot
toe usa of the
third the fact that Individual moth gal
nothing the whole busineits fourtn
fact that each moth has only once In IU II
lime to this worK clrcumsunc
teem to It Impossible that there c
be any incItation any on the pi
of one Individual In I
presence of such Inquires o

becomes of the Lamarcklan h
thesis

Now let u sum up the outcome of M

chapter
principle We repeat that he h

to prove that It extreme
llnlcult oven to the means by whl-
iicqulrrd clmracters might bo
rout a organ to tne 1

out that breeders hardly Iii
tile

ninsfennco cud that ecn in the ease
ilieaso direct evidence of such truntfercn

hard to llnti Ho Imn tried to demonstrate
hat neither uxerclna nor external condltloi
an change thu mituru of organism

only develop that aro olreac
resent Kvcry acquired character Is-

is WpUmarm has the reactlc
if the organism a cnrtuln stimulus
Vo organ can originated x rcU
hough sn existing orgun may be develop

Its maximum view
ixerclse Is Incorrect Growth does not

vxprclin except under certain cl-

itinMtoiiCPfl winre thi Htwoclatlon of the

ho corroiipondrnRO between an animal
lint nnd environment It I In roan
anet to show that th adaptation which
rUcn cannot Ixi due to the
ctlon of environment lAinarcklsi-
nlN ti account for the antlers of the stai
or the nklll of the worker boo the cocoon
pinning of the or thn ronmrkab-
istlnct of the Yucca tooth In some case
tit LAmarckian possibly

ntl we even In on th
to Imaiilnp It working side b

Ida with a principle that if actual
riiou

the reproduction of lost b
Dhows that ortnnltm

le Kinbryonto sIege follows own coup
not creature clrcumstHncos lh-

r um nt that variation may nnd miiit b
mined diet Is nrganlsrO-

PS tWit submit to the Influence
lift that be up to It

lecta In ncconlHiifc with IM own Inherit
linrncter and thli tins been In
pritMl equally orm plaim Mr

that If there bo any tory
i whet ho has liens n

ill to matte good IU contentions
It cannot ncoonnt the origin o

nrlntlon nocondlr ivrn annt for
ikii of nrzument that are such thing

tho evidence o
loir transmission H untrustworthy tli

In the mnnni o
cnn b transmitted has yet to b-

It li In a chapter on HcrPdlty Vnrlatloi-
il Denth that our author undertakes U

irmulatn In a few compact nod lucid pita
rnph 1rof WrUmnnn famous theory o

in continuity of the germ plum It I

jvlom thnt the oak the giant of the forest
potentially In the tlnr acorn from which
hits sprung In th seine way the chlcket
list bo pot ntlallr In the egg before incubi

has taken place although no chicken I

o seen Hum however another questlor
An Cii li the mother of the icon but Is

hen tho mother of tho egg lays Wels
answers Certainly not and the

Is coming to agree with him The egi-

id the hen that lays It are both sprung tram
10 tune cm In the lino of descent egj
how ess etch If It hatches becomes the
other of n chick and It the chick bo a her
rd of either PIK nlco that rosy lu time IK

anti ilulv sat upon and hitched ThU
the liypotho l that Wclsmann has spent

In miilntilnlng and Inasmuch as the
ferences to b drawn from It of the ut

important our author endeavor to-

t his preml o and deductions with the
HiPclnctnem ami perspicuity We

iota a part of our authors extremely con

nid synopMs The nucleus of the repro
ictlve cell nil tho hereditary charaor-

K and It l almost curtain that It Is not tho
iola nucloii but thn loops of chromntln-
nt have this function observation shows
at they aro the part the astro

snuill otnrllKa
the nucleus merely supplying motive

at the nucleu Is divided liv nn elaborate
iiccni nnd one remiltnnt the first polar
ilv from the cell After
pro followii n of and
Koroml out Ifor the

which exhibit this process we
Pit refer the trader to u

us The former of divisions
s for Its object the rearrangement of tho

the that
rt of the nucleus by which heredity main
neil mil Is formed various
ronmtlii loops lice division ro-

cos the of plum nnd redilcon the
of hereditary chnracten to onehalf

its reduction m t since the egg
to bet without nm Increftoe In-

t of thn eK ntlil Whim
rtnonnitenesis birth front J

as for In aphides
d hiss only ono polar body Is got
io division thn thnt results In
Is cnso s of material with
view to variation iiico without variation
ro would bo no evolution No second

Inr body Is In this cite oxtrudeil lircniisn-
ienover to like
tire I no need to to half
amount It uSe been held thnt tho
the loaves the

whereas formerly It had
the elements of both PXP Tho tact

it are ten hnnilcd down throiiith
i female and vi rvi disprove

It Is trun Ibid the egg
irncterl llcH ns fOod for the embryo

the plasm brie none I n
ndary In the off prln Ex
rlmonti on tadpole
ro anti temperature sun
tnr In determining here
le that pono of two nuclesr-
Islons ono loading to in
nngemimt of characters tho
luctlou the amount of plastic similar
onom nn ouuht to lx
turatlon of tho ouch or sperm cell This

been shown to bo trite sperm cells
a enrls A worm there nun two-
I divisions ns In the the amount of the
omntln Is rrdurrd onehnlf

tho germ U nonsexual the sexual
iractnrlotlcs of tho roll are
to on vita Mr Headier concise ex-

Itlon of Strive
ho may ho linda It Impossible entirety to

the use of Wrlmnann terms
of the two ma culln and

ire to fuse Is niailo up of minute
U particles called com-
e H to dtltrmlnnnU each rep-
enting n bodily characteristic and these
ertnlnsnts rf

not only contains thousands ot

c
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avo H lB ntrbut It must

not same architecture the o
of the Is to produce
atlon without which not
to account for evolution

The 1 certainly not a vl
ping producing

been the unloelli-
organtaras the

very much reproduo

production author
Natural Selection could

go on without and In
anti sexual union u tile W

It U true variations are
due to external but this c
Is quite minor
metaitoo them the reproductive

that the environment can only affect the g

Influence of external conditions
preliminary nucleus

of variations rind it
that animals born from do
to a certain extent Far lou diversity
ever to He
have and sexual

tloiis It raw
the production of variations is

r In the among
our common flies certain contain

apart CaseS the separation ta

from or Individual neither tern
quite
lens part

A distinction must
drawn butween the germ and

or
that Is o say between the germ o

whose function
otlier cells of an Is
poied From a prii
a now thli g

m li sot apart unaltered and
d continued of the g

thixt only Tl

difficult to imagine characteristics
the some be transferred to

All variations originate In v

Once more result of

with ated or
a and disappeared Sex

reproduction 1

producing variations Fnv

to tile specie Tho o individuals

because resultant CpU wr
fower i-

n were not so well l for the iti-

Uhnient spocles
After off his

sis maintained of
Electors Welsmnnn proceeded In ida be

Plasm ft
o modify his view of the

a term which b ills dennl-
tlfi tlon nnd

t must b
Conditions on hlophor snd deter
unts In the reproduction celli not In
omo si-

llreot external Influence on the eerm pin

i n cnuso of Hut nmp-

an l IV Kr niM nu
o piny second fiddle It only combines vnr
Ions It does not them W

his It H
tr Headlev to n breakdown of the elabon

TIW4 11111

hIghly complex nnlnial must have me-

nd could not see how nmpl
nlonp could cniKo a

f them Our nuthor u thnt t
lisa its orlnln In tin sttem

explain the
i germ plasm Surely t would hn

ml no two inaividuals am exact
ivory union Is tics nature of

rom This being so I cannot help roost
the Mgnl-

inco of amphimixis ns worthier of him tin

IIS pnasw
Mr believes that ho has stat

nod hoi re-

ilnly tried to make them clear He ndml-

int strnnge th-

vo excited ridicule that elsmatir
lifts modifications
idloii manufacture and elaboration

hynnthein-
ust ba reckoned among tho most
s that nt the present day Is

Moreover nesesms nt
irrlew deify Nntur-
lection and endow It with creative picas

of essays howeve
111 remove this litu rof i n thong
lort of creating assumes tin

df anything o Tthlng Wh-

illd result That the ImpnrtM-

aeotlon Let 111 Mr answ-
An critic must own that Ito

I there omergi-

ie idea of the utmost value as n

r n theory of the contlnuli
the plasm Thus doctrine cot

the of the mod
of the nmn title to or rj

rnsl though not a logical
action front It yet a
nind of heredity there st1

n turmoil of controversy bu-

niigh the chmor Ones titer
leii divergence view The rlvnl theorl-
nd t nelsmannH nnc

of nil the strlfo anti
e continuity of the germ plasm holds th

theory rc ts m n firm foundation
know tno nucleus of the

nlosolv packed thn character
the nnlmil tlicrefrom
rt nf remains

Its architecture if th-

rm colls are off from the re
tics body that to the
cept In so far as they receive

If In their contlnu
multiply by eneh hn-

Mr life the assimilation r-

d then understand how pnrentu-
d distant ancestral traits cnn bo trans
tied Hut the that repre en-

irncters were all over
w could they be recollected and replaced
jh In Its proper position a
cold W-

i to conclude that plasr
kept unaltered rind thru from It
i After forth th-

n Mr the con
itlon that so far ns the continuity of lh

Is sue

Jo much for Welsmannlsm The conS

islons at which our author who although
oInrwlnlan does not concur with Wels-

nn In all particulars ultimately arrive
1 be found summed up on page 153 IIr
are called upon to note In the first plnro

it the struggle for exIstence which Ualway
ng on Is not always a struggle among Indl-

Itiili Vory frequently there Is mutual
p among the members of a group which
y by means thereof li able to hold Its own
p stress Is toil only at recurrent an
roil roust ho able to face these emtrtenclesI-

P li to survive Dtirlnt the pausoi in tics
iiKUlo the survivors have a tmperabun
ice of rigor Attention li next directed
the tact that though Natural Selection
I ways acting by moans of the struggle for
tence yet certain chnrnctcrs which
ugh useless are harmless sometimes
vivo end remain constant or fairly ron
it Uince the extraordinary number of
dm of willows and briars In the British
s and of shells In the Ruuhvlch Islands
iln the variations on which Natural Ko

Ion has to work are iiiimllr smell but
ttlonslly large even very Might differ
m may cause survival or destruction
ra li not wanting evidence that the ten
cy to retrogression would but for the
slant elimination nf the Inferior stronger

i the forward tendency Welimnnn Is

jounced right In holding that pnmmlxls-

e Intercroislng can undo the work of

ural Selection even without the aid ot-

ened Selection
he rhedillng nf characters that have be-

ie useless anti cumbersome li one of the
lltloni of evolution The addition of new

ns li ncoompanleU by dlMpiionranco-
eduction to the minutest dimensions of
li ai hive becomn obfoleto A number
ipocles are evolved simultaneously A

rard In the one necessitates an nd-

co In those that come in contact with
n Nothing but change of environment
lead to further evolution when the con
ins remain same elimination tends

to produce organic stability The poet
volution was varied at different periods
i possible that among
ulii tlme ln certain n condition of

attained so
lies nothing greater stability
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ck l

genital variation that iiecid
n urvivul Hence ludu

the by their parents f Principle
directs to some extent thn nan

H may bo U not
n nrlllitlon of the views t

author for the fpjecti iji
mnrcklin explnnatlon of the of

ii uriqNeoIarwlnlnn by showing tlnt
niu nut

make nan of Lamnrcklnn methods Inn
it wo may claim that It hn tuna of

keeping n peels on Iw line cfdevelopment at the sninu lenvliig It
to n extent

the place nf Instinct It fulls linvievrr
to account for nt ri M-
IrnriaUnn in the place insurIng wily tittlc vnrlitlon Is mndo mo t of when It-

i n in wnitseems to bo the fact that there tire not In
each thoumiiiji nf
and nil nf them Illsuite to tics rnndltlunn
Mr IlMdlny No cnn nu1

get rid of the character which Its loinnliylosreny or n rles life lu
of variations nn-

n ran proc1
far only the adoption nf n
life or retirement to eciue regions
whore the stress of Is osi saver
None tho less tines heredity irovrrn the en-
vtromi nt for thin Important fnntorn In the
environment are an n nil the competlnii-
spHl nil thai hav be n oyolvoj n r

flees wbnseevnlii
lion wn nr cmslJerlnu ThH h tho
of variations tic field of ohnnce Is lit lied
nor U It nn utterly chine environment to
which mi to nffectn
There nre llnlts on either fide but within
these limits ehnica has tree plnjr nn
lIon l n mlnflJonp or there nnirt
from wlectlnn n ileflnlto tendency It Is
tint thnt breeders and KnnlcnMr born found
that If n variation Is
br reliCt vnrlitlons In the CAdre
direction nro likely non tn show tliomf lps
Them Is to Inrwn n
In this At every selection roust ollnoh
the now development It follows thnt lucre

nllowlnir n fair fleM
to nn Incipient variety bring miirh
hinter evolution

Tics further spoclallrntlon has
the narrower hits become the range within
irhl h chance hs boon nllowo to
fwistk Vntnrsl Helertlon Is only n

not n force It hut guldoil tto-
irnlutlon of IMnz organisms disco
liels the to nHsume n fnrro that
vets not nvcilyej but which existed before
srolutlon began

In tho penultimate chapter of the first part
f thIs work niithor shows that sexual

election when Its working li rightly undr
itood accounts satisfactorily for the
lary xual character even the most ex-

rnvntrnnt No other theory attempt ti-

xplaln the steady nrcuinulatlon generation
ifter aenerntton of ench mlvanc la bill

Inncy of hue Not only are secondary
iiaracterlstlos accounted for by Darwins-
hoory ofsexual selection but the supreme
T Natural Selection U not Interfered with

ndlvlduali may bo sacrificed hut the
the gainer Whore polygamy exlst ilh

ystom works most freely and there U-

isrvlsis to evolution mtwt obviously In
Teat It must load to nn of vlrnr-

Inon In each generation only the very
f thn males loire any progeny behind
Sexual selection rightly imilartoo doei-

ot conflict with Natural Selection but IIWVM-

t In supreme position The neoondir
isle characters even If they oct noim
Irene Indlvliuxl tile lifo am Tnt advan-

i oui to the species For by captivating
tie hon blrdi thoy help tq bring It about

lat the very cream of the males are th
Ire of all the next generation Thus viwr
though not In the form of showiness 1-

1nnsmltted to the females who hnvo to war
nd defend the young Thn courage wW-

hlch a mother bird dufondi her nestllnei
from the line of pugnacious mnei

rom which in nprung Antis pfcii
tins by what might appear
dornment and a mere spirit
The last chapter of tho first part is

i a review effects of Our
athor holds that Darwin never
ie of lactation believing tlrnly
i that divergent evolution the split
ng of into mUht
laoa without It This seems all lice more
arlous wo reflect that Darwin always

of Natural Selection train tIn vler-
olnt of a ot nnlinols and no brnxltr

dorm of dispensing with Isolation
hn breeder out that nho

lfc In
apart from nil

Romano mad It U Natural
without iwilntlon only

onotyplo evolution or In oIlier words the
odiictlon of one ntw apeclen would result
r Wallaou dlvldw eyolutioiilti
to those who consider Isolation a very
inortant factor and tHnw who omsldpr

r for his pint
to see hoe It con bo

It essential Ho thinks that this difference
ihmld h ti oribd to th

ot that Isolation when not duo to CoPS
barrier U not

R Isolation It Is
to note what forms of It In

oration First there Is ls

this the on lil island nfforde1
It owing to his living

o apart where there no wrnlvoroui
tn make flight necessity that N-

it tiownr Hld there
sh arrivals of bIrths of his litter

Dslng havo mulntAlnwl MM rower
nlaht enabled hint to escape trim

nillurs who l him

rtonJ the hlehor nnlmalu isolation Is
y due to rrcference Sonic ilUIerniiiw In

Ion or marking by which ithy-

t mar in time develop Into n upwind i t-

art by whnt Iw Isiila-

n Thus recognition rnarka art of to
notes tho crlr-

siillnr to a species answer the MIIIV ur
o marks and nro otlin-

ernntlvo to them Of kind of lunlntlon-
no account Is given l ooksnd there

ls n description of mother kind which
rates In the vegetable
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